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(I) 



(57) Abstract 



Na^OR 



The present invention relates to new 3'-oximino-2',3-dideoxynucleoside derivatives corresponding to formula (I) where B is 
substituted or unsubstituted thymin-l-yl, uracyl-t-yl, cytosin-l-yl, adenin-9-yl or guanin-9-yl and R is C,-C 6 alkyl or C,-C 6 acyl. This 
invention may be used to produce substances of this class having an increased activity. The S-oximino-r^-dideoxynucleosides are 
synthesised from naturally occurring nucleosides that contain a 2-deoxyribofuranose as their hydrocarbon compound. The position 5' of said 2- 
deoxyribofuranose is protected by a monomethoxytrityl, dimethoxytrityl or tributyldimethylsilyl group. The hydroxy! group is then oxidised at 
position 3' in the keto-group using an oxidiser such as pyridine dichromate or a Dess-Martin reagent, and further oximised in situ 
(hydroxylaminc hydrochloride in pyridine) before suppressing the protecting group at position 5', the yield ranging from 30 to 70 %. 
Virological tests showed that ^-oxiinho-^'Miideoxynucleosides and more precisely 3 , -oxirnino-2\3'-dideoxymymidine are active against the 
human immunodeficiency virus (HIV), the B hepatitis virus and the herpes simplex virus (HSV). These compounds show anti-HlV activity in 
celts deficient in thymidinekynase, as well as an activity against HSV strains deficient in Ihymidinekynase. 



(57)P«4>*pfiT M3o6pCTeMHe Kacaerca ttoBbix upoH3BO^HUx 3 , -okchmhho-2'.3'- 

HH^eaoKCMHyKJieOTHiioB 4)opMyjiu: 



20 



30 



35 




itic B - n«aMcmeHHwft h/ih 3 am em en huh thmhh-I-h/i, ypauHn-l-MJi, 
uhto3Hh-1-h/u aflciiMii-9-HJi h ryanHH-9-HJi, a R - Cj-C 6 aaKHn hjih C,-C 6 



ainui. 



Uejih - coa/iaHHe Gojiee 8kthbhkix bciucctb yroro miacca. Chhtci V-okchmhho- 
2\3'-Anne30KCHHyitneo3H/ioB BenyT H3 ripHpojjiibix HyK/icoiimoB, coaepttaumx 2- 
ac30KCHpH6o4»ypaH03y b xaieciBe ynie»oflHOH KOMnoHCHTbi. FIojiowcHHe 5' 2- 

< aC30KCHpM60(J)ypaH03bl 3aiUHIUaiOT MOHOMCTOKCHTpHTHflbHOtl. 2IHM CTOKCHTpH TH !\ bHOH 

nnu TpcTCyTHJiiiHMeTH/icMJiHflbHoH rpynnoM, 33TeM okhcjwjot riWpOKCMJl B 
no/iowemiH 3' b KCTO-rpynny (oicHcnHTCJib -nwpH/iHHHH jwxpoMaT win peaxTHB £ecc« 
MapTHHa). oKCHMHpyioT in situ (rHflpoxcHJiaMHHa rtinpoxjiopHJi b impH/WHe) u 
y/iajuiioT 3awHTHyK> rpynny b nono*eiiHK 5'. Buxoa 30 - 70%. BKpoJionmecKHc 
HcnbrrajiHfl iioxasbiBaioT. mto 3'-0KCHMHH0-2\3'-/iH;ie3OKCKiiyKfle03Hflbj, b 

OCOfeHHOCTM 3'-0KCHMMH0-2'.3 , -AHflC3OKCHTHMMilHH, o6jia^aK)T BKTHBHOCTbK) npOTHU 

BHpyca HMMyiiojteiJiHUHTa ne/iOBCKa (BUM). BHpyca renaTHTa B h BHpyca npodoro 
rcpneca (BHI ). Coc^HiieHHa acMOHCTpHpyiOT aHTHBMM aKTMBHocTb b K/ierxax. 

flC^CKTHblX no THMHflHHKHHa3e. a TaK*e aKTHBHOCTb np<THB HITaMMOB Bill*. 
ne(}>CKTHbIX no THMHAHHKHHaSC 



HCKJHOTOTEJIbHO flJIH UEJIEfl HHOOPMAUHH 
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3 , -OKCHMHHO-2 , 9 3 1 -HHflC30KCHHyKJlC03HflbI 

H HX npOH3BOAHbie 

06jiaCTb TeXHHKH 

H3o6peTeHHe othochtc* k o6jiacrH opraHHHecKOH xhmhh h BHpycoJiorHH h 
5 KacaeTCH hobmx aHaJioroB HyKJieo3imoB, coaepacaiuHx b KanecTBe ynieBOflHOH 

KOMnOHeHTLI 3-OKCHMHHO-2-iie3OKCHpH6O(l)ypaH03y, 3-aUHJIOKCHMHHO-2- 

2e30KCHpH6o<j>ypaH03y (auHJi= aueTHJi, nponnoHHJi. H3o6yTHpHJi, nHBanoHJi h up.) 

HJIH 3-MeTOKCHMHHO-2-iie30KCHpH6o4)ypaH03y, 06jiaaaiOlUHX npOTHBOBHpyCHOfl 
aKTHBHOCTbK) UlHpOKOfO CneKTpa JjeftCTBM B OTHOIUCHHM BHpyCOB HMMVHOJie^HUHTa 

10 neJioBeica (BUM), npocToro repneca (BITT) h BHpyca renanna B (SHS), KOTopwe 
Morvr HaHTH npHMeHeHHe b McnnuHHe. 

Ilpe^uiecTByioiUHH ypoBeHb tcxhhkh 
H3BecrHo npHMeneHHe peTpoBHpa (3HAOByflHH, AZT, I'-aavmo-l'P- 
HKne30KCHTHMHiiHH) jw JieHeHH* naiiHeHTOB c cHHjipoMOM npHo6peTeHHoro 
15 HMMyHOAe^JHUHTa (MauixoBCKHfi, M.fl. JleKapcmeeuHbie cpedcmea. MocicBa, 
"MenHUHHa". 1993, t.2, c. 394). 

M3BecTHO npHMeHeHHe aiiHKJiOBHpa (ACG, 30BHpaKc) mix jieneHHa 
3a6oneBaHHfi. BtnBaHHbix BHpycoM npocToro repneca (MauiKOBCKHH. M.fl. 
JleKapcmeeHHbie cpedcmea. MocKBa, "MeflHUHHa", 1993, t.2, c. 391). 
20 TaioKe H3BecTHO npHMeHeHHe 3nHBHpa ( 3 TC) juw JieqeHH* cHHflpoMa 

npHo6peTeHHoro HMMVHOjiecjmuHTa nejioBeica h ero aKTHBHOCTb b othoiuchhh BHpyca 
renaTHTa E. (Shinazy, R.F. Competitive inhibitors of human immunodeficiency virus 
reverse transcriptase. Perspectives in drug discovery and design. 1993, 151-180). 

PaCKpMTHe H306peTeHHA 

25 TexHHnecKOH 3aaaHefr H3o6peTeHHH HBJiaeTca C03,naHHe hobmx aHanoroB 

HVKJieo3H^oB ? o6jiaflaioiiiHx npoTHBOBHpycHofl aKTHBHOCTbio inHpoxoro cneicrpa 
aencTBHfl. 6onee H36HpaTe;ibHbiM npoTHBOBHpycHUM aeficTBHeM a TaKHce oTcyrcTBHeM 

pe3HCTeHTH0CTH K 3THM aHaflOraM CO CTOpOHb! MyTaHTHblX UJTaMMOB BHpyCOB HJIH 
ICieTOK, flecfWUHTHblX B OTHOUieHHH (J)OC(J)OpHJlHpy}OUIHX <J)epMeHTOB. 
30 CoeilHHeHHH B COOTBeTCTBHH C HaCTOHfflHM h 3o6peTeHHeM nojiyneHbi 

H3BeCTHWMH B OpnaHHHeCKOH XHMHH MeTOiiaMH.TaKHMH KaK OKHCJieHHe, 

oKHCMHpoBaHHC. auHJinpoBaHne. BBeiieHHe 3aiiiHTHbix rpynn h hx yuaneHHe b 



.lHCTB3aMeH H3bflTOrO 
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cootbctctbhh co cxeMaMH 1 h 2. OopMyjiw h HyMepaiwa HeKOTOpblX 

CHHTC3HpOBaHHbIX COeflMHeHHH JipHBCilCHbl Ha pHC. 1. C*IHTe3 3 , -OKCHMHHO-2 , ,3'- 

jiH/ie30KCHHyKJieo3H40B BCZiyT H3 npHpoziHbix iiyKJieo3HflOB, co^epncamHX 2- 
jie30KCHpH6o4)ypaH03y b KanecTBe ynieBo/uiOH KOMnoHeHTbi. riojio>KeHHe 5' 2- 

5 AC30KCHpH60(J)ypaH03bI 3amHUiaiOT MOHOMeTOKCHTpHTHJIbHOH, 

J^HMeTOKCHTpHTHJlbHOH HJIH TpeT6yTHJlflHMeTHJlCH^HJIbHOH rpyriliOH, 3aTeM OKHCJIKIOT 

rH^poKCHJi b noJio>KeHHH 3' b KeTO-rpynny (oKHCJiHTejib-nnpHOTHHfl jwxpoMaT hjth 
peaicruB jlecc-MapTHHa), oKCHMHpyioT in situ (nuipoKCHjiaMHHa rnjxpoxjxopvijx b 
nupH^HHe) h yiiajiaioT 3amHTHyio rpynny b nariorceHHH 5'. Bbixo/i 30-70%. 

10 BHpyCOJlOrHHeCKHe HCnblTaHHfl NOKa3blBaK>l\ HTO rV-OKCHMHHO^'J'- 

iUWe30KCMHyKJie03H/lbJ. B OC06eHHOCTM 3'-OKCHMMHO-2 , ,3 , - < aH;ie30KCHTHMHJlHll, 

o6jia^aK)T aKTHBHOdbio nporHB BHpyca HMMyHOAe(j)HUHTa nenoBeKa (BHM), BHpyca 
renaTHTa B h BHpyca npocToro repneca (Bnr). Coe,zwHeHHJi weMOHCTpnpyior 

aHTHBHM aKTHBHOCTb B KJICTKaX, fle<j>eKTHbIX MO THMHAHHKHHa3e, a TaKHCe aKTHBHOCTb 
1 5 npOTHB UIT3MMOB BIH", fle<j)eKTHbIX no THMH/lHHKHHa3e. 

Hn>KccjicziyK)mMe npHMepw xapaKTepH3yioT 3aflBJi«eMbie coeaHneHHH. 
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IlpuMep L Cunme3 3'-OKCUMUHO-2\3'-dude30KCUHyKJieo3itdo6. 3'- 
aijemoKCUMUHO-2 ' 3 '-dude30KCunyKJieo3udo6 u 3 '-MemoKcuMww-2 \ 3 - 

dude30KCuuyKfieo3udo6, codepjtcaufux 5~3aMeu(eHHbie npomeodnbie ypaijwia *? 
xanecmee HyKiieunoebix ocuoeanuu (na npuMepe npomeodnbix muMuna). 

5 

CxeMa 1 




Nwv»OAc 



30 3E + 3Z 

3 , -Kero-2\3 , -AH ( ae30KCHTHMH ( aHH 29 6i>iji ch HTe3HpoBaH , KaK onucaHO b 
Froechlish, M.L; Swartling, D.J.; Lind, R.E.; Mott, A.W.; Bergstrom, D.E. An 
improved synthesis of 3'-keto-5 , -0-tritylthymidine. Nucleosides, Nucleotides 1989, 8, 
35 1529-1535. 

OKHCJieHvte peareHTOM £ecc-MapraHa npoBoziHJiH, xaK onHcaHo b Dess, D.B., 
Martin, J.C Readily accessible 12-1-5 oxidant for the conversion of primary and 
secondary alcohols to aldehydes and ketones. J. Org. Chem., 48, 1983, 4155-415. 

JIMP cncKTpw 6bMH noJiyneHbi na cneKTpoMeTpe Bruker AC 250 b pacTBope 

40 CDCI3 HJ1H D 2 0 C HCnOJlb30BaHHeM TMC HJIH aueTOHHTpHJia COOTBeTCTBeHHO B 

KanecTBe BiiyrpeHiicro cTaHjiapTa. B orwcaHHH cneKTpoB Hcnojib30BaHbi cjieztyiomHe 
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coKpameHHa: c - chhtjict, - ay6jieT ay6jieTOB, jwa - fly6ncT Ay6jieTOB j^GiieTOB, m - 
MyjiBTHnncT. k - KBapreT. ht- nceBflOTpwnjieT. Cimiajib] 3auwTHbix rpyini ne 

fipWBOflHJIHCb npH OHHCaHHH CnCKTpOB. MaCC-CneKTpbl CHHMaJIHCb B n03HTHBHOM HJIM 

HeraTHBHOM peacHMe na cneKTpoMeTpe Jeol DX 300 c onepauwonHOH cmctcmoh JMA- 
5 DA 5000 h Hcnojib30BaHHeM HHTpo6en3HJiOBoro cnwpTa b KanecTBe MaTpmibJ. Yd>- 
cneicrpbi 6buiH no/iyneHbi Ha Uvicon-931 cneKTpo(J)OTOMeTpe a bozic. TCX 
npoBoaHnacb Ha imacTHHax c CHJiHKareneM (Merck, Art. 5554). KojioHOHHaa 
xpoMaTorpacj)Hfl npoBOMHJiacb Ha Silica Gel 60 (Merck, Art. 15111) c HcnoJib30BaHHeM 
xjiopHcroro MCTHJieHa h MeTaHOJia b KanecTBe 3JifoeHTOB. 
10 TeMnepaTypw iuiaBjieHMfl 6buiH H3MepeHbi Ha annapaTe Reichter (Abctpha) h 

He 6buiH HcnpaB^eHbi. O6pameHH0-4>a3OBafl xpoMa-rorpacjma npoBOiiHJiacb na 
LiChroprep RP-18 (40-63 mkm, Merck, Art. 13900). PemreHOBCKaa cteMKa 6biJia 
BbinonHCim Ha 4H(})paKT0MeTpe CAD-4 (Nonius, rojuiaHiw*)). CTpyKTypb! 6h\m\ 
peiueHbi np«MUM mctohom h yroKHeHbi MemaoM HaHMeiibiiiHx KBaapaTOB c 
15 aHH30TponHbiM npH6jiH^eHHeM una lieBoaopoflHbix aTOMOB. KoopaHHa™ 
BOHopoOTbix aTOMOB 6bJJiH onpeacjieHbi H3 pa3HOCTHbix cHHTe30B Oypbe H yTOSHeHbl c 
Hcnojib30BaHneM H30Tpoimbixx TCMnepaTypHbix (JiaKTopoB. OKOHHarcjibHbie 3HaneHHfl 
R-(J)aK*ropoB GbuiH 4,2% m 3,0% ana coc/imhchhh IE h 2Z cooTBeTCTBcimo. 

KpHCTailJlbl 3THX COCilHHeHHH 6blJlH HOJiyMeilbl H3 BOflbl. 

20 

5 , -MoiIOMeTOKCHTpHTHJI-3 ! -OKCHMHIIO'-2 l ,3 , '-MMZie30KCMTIlMHflllH 

(30E+30Z). K HacbimeHHOMy pacTBopy nmpoKCHJiaMHHa raflpoxjiopHtfa b nHpH/iHue 
(5 mji) 6bmo no6aBJieHo coc/WHeime 29 (1,45 r, 2,83 mmoji). Mepe3 15 MHHyr 
peaKUHOHHaa cMecb 6wjia ynapeHa b BaKyyMe, h k ocTaTKy 6biJiH nooaBJieHbi 

25 ^HXJIOpMCTaH (50 MJl) H BOfla (50 MJl). FloCJie 3KCTpaKUHH OpraHHHCCKHfi CJIOH 6bIJT 

BbicyiueH 6e3BOiiHbiM cyjib^aroM HaTpHH, ynapeH h nepeynapeH c TanyojiOM. riocjie 
KOJiOHOHHofl xpoMa*rorpa(})HH na cHJiHKarejie (rpaAHeHT MeTaHOJia b ^HXJTopMeTaHe, 0 
->2,5%) 6bmo nojiyneHo 1,39 r cmccm 30E+30Z b BH^e 6ecuBeraoH neHbi (93%). 

>H AMP (CDC1 3 ): 30E 7,62 k (H6, 1H), 7,20 ot (Hl\ 1H), 4,70 m (H4\ 1H) ? 
30 3,61 jw (H5\ J 5vr =3,0 Hz, J 5 *, 5 "=-10,5 Hz, 1H), 3,48 jm (H5", J 5Vr =l,8 Hz, 1H), 3,55 
jxjx (H2\ J rj .=6,8 Hz, J 2 » i2 '=-18,7 Hz, 1H), 2,79 mm (H2\ J 2 ',r=7,7 Hz, J^-1,9 Hz 5 
1H), 1,36 j.\ (Me-C5, 3H). 30Z 7,76 k (H6, 1H), 6,39 nT (Hl\ 1H), 4,94 m (H4 l , 1H). 
3,94 njx (H5\ J 5 vr=K7 Hz, J 5 ^ 5 «=-10 ? 2 Hz, 1H), 3.29 jux (H5'\ J 5V r=l,9 Hz, 1H), 3,23 
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jxjx (H2'\ J r>r =6,5 Hz, J r , 2 .=-16.0 Hz. 1H), 3.06 wx <H2\ J 2 *j-9,2 Hz, J 2 \4' =1 > 9 Hz, 
1 H), 1 ,29 a (Mc-C5, 3H). m/e (FAB MS < 0) 527 (M-H)-. 

3''OKQHMHUO-2\y-JXUJie^OKCnTHMmnH (IE). PaCTBOp CMeCH COCilHHCHHH 

5 30E+30Z (193 Mr, 0,37 mmoji) b 80% boahoh yiccycHOH khcjiotc (5 mji) 

nepeMemHBajiH b TeneHHC 12 h npn KOMHaTHOH TeMnepaType, ynapHBajiM nocyxa h 
nepeynapHBajiH c TonyojioM. K ocTancy no6aBjiajiH Boay (5 mji), flHxjiopMeTaH (5 mji), 
BO^Hbifi cjioh oT^ejifljiM h npoMbiBajiH nnxnopMeTaHOM (5 mji), (J)HJibTpoBajiH nepe3 
BJia^HbiH 6yMancHbiH 4>HJibTp h ynapHBajiH aocyxa. OcTaTOK OHwmajiH o6pameHHo- 

10 4 )a30B0 ^ xpoMaTorpa^nefi (rpajiweHT MeiaHOJia b Bcxae, 0->5%). Flocjie JiH(>4)HJibHOH 
cyiuKH 6biJio nojjyneHO 64 Mr coejiHHeHHfl IE b BHiie GecuBeTHOH neHbi (68%). 
riocjie^yiomafl KpHCTajuiH3aimn H3 BOflbi no3BOJiHJia nojiyMHTb 43 Mr 
KpHCTajuiHHecKoro IE. T. nji. 117-1 19°C 'H AMP (D 2 0): 7,57 k (H6, 1H), 6,31 fit 
(Hl\ 1H), 4,64 m (H4\ 1H), 3,89 jux (H5\ J 5 ' % 4' = 2,7 Hz, J 5 . 5 --12,8 Hz, 1H), 3,82 jvx 

15 (H5 H , J 5 vr=4,l Hz, 1H), 3,30 jvx (H2". J r . ,.=7,4 Hz, J 2 -,=-19,l Hz. 1H), 2.90 bjux 
(H2\ Jr r=6,3 Hz. J 2vr =1.6 Hz. 1H). 1.82 jx (Me-C5, 3H). I3 C AMP (20% CD 3 OD b 
H 2 0): 168,2 (C4), 161,6 (C3'), 153,4 (C2), 139,2 (C6), 113,8 (C5), 85,1 (CI 1 ), 81,0 
(C4'), 62,4 (C5'), 34,9 (C2\ 12,6 (Me-C5). m/e (FAB MS < 0) 254 (M-H)", (FAB MS 
> 0) 256 (M+H)+. y<D: l max = 267 hm (e 96400). 3jieMeiiTHbiH aHanH3: HaftaeHo, %: C - 

20 43.65, H - 5.47. 15,37; BbiHHCJieHo. %: C - 43,96, H - 5,52, IN - 5,37. 
C10H13N3O5 " H 2 0. PenneHOCTpyKTypHbiH anaJiH3: KOn<j)opMauHOHHbie napaMeTpbi 
IE npeacTaBJieubi b Ta6ji. 1 . TpexMepHa* crpyKtypa IE npeacTaBJieHa ua pwc. 2. 



25 5*-lVIOH0IVieT0KCIITpHTMJl-3 t -MeTOKCHIVlHH0-2 , 3 f -/lH/ie3OKCHTMMMflHII 

(31E+31Z). 

PeaKUH* coeiiHHeHHa 29 (1,45 r, 0,88 mmoji) c HacbiweHHbiM pacTBopoM 
O-MeTHJirHflpoKCHJiaMHHa THApoxjiopHjia b nupmiHHe (2 mji) c nocjieayiomeH 
omhctkoh ua cminxarejie (rpajweHT MeTaHOJia b jinxjiopMeTaHe, 0 ->2%), xax onHcaHo 
30 fljia 30E+30Z no3BOJiHJia nojiyHHTb 431 Mr cMecn 31E+31Z b BHJie 6ecuBCTHOH neHbi 
(91%). »H AMP (CDCI3): 31E 7,58 k (H6, 1H), 6,38 njx (HI', 1H), 4,65 m (H4\ 1H), 
3,97 c (N-OMe. 3H), 3,59 jw (H5\ J 5 ', 4 ' = 3,l Hz, J 5V y.=-10,4 Hz, 1H), 3.40 m (H5 M , 
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J 5 .. 4 .=2.0 Hz. 1H). 3.44 an (H2". J r ,.=6.8 Hz, J 2 ..,.=-18,5 Hz, 1H), 2,72 mm (H2\ 
J 2 ^-=7,6 Hz, J 2 . 4 .=2.0 Hz. 1H), 1.37 n (Me-C5, 3H). 

31Z 7,74 k (H6, 1H), 6.39 an (HI'. 1H), 4,82 m (H4\ 1H), 3.89 c (N-OMe, 3H), 
3,84 jux (H5\ J 5 . 4 .=l,8 Hz, J 5 . 5 .,=-10,2 Hz, 1H), 3,23 nn (H5", J 5 " >4 -1,5 Hz, 1H), 3,19 
5 nn (H2", J 2 «,i-=6.3 Hz. J 2 » 2 .=-16,3 Hz, 1H), 3,03 nnn (H2\ J 2 .,,-8,9 Hz, J 2 ., 4 -=l,3 Hz, 
1H), 1,30 a. (Me-C5, 3H). m/e (FAB MS < 0) 540 (M-H)-. 

3'-MCTOKCHMHHO-2',3' -flHiieJOKCHTHMH^HH (2E+2Z). H3BCCTHbl 

ony6jiHKOBaHHbie aaHHwe o cwrre3e coenHHeHHH 2E+2Z (Tronshet, J.M.J.; Zsely, M.; 

10 Lassout, O.; Barbalat-Rey, F.; Komaromi. I.; Geoffroy, M. Synthesis and anti-HIV 
activity of further examples of 1 -[3-deoxy-3-(N-hydroxylamino)-b-D-f/weo- (and b-D- 
erv//jro-)-pentofuranosyl]thyminc derivatives. ./. Carbohydrate Chemistry, 1995, 14. 
575-588). OflHaKo b H3BecTHbix HCTOMHHKax He npHBOiiHTca iiaHHwx no aHTHBMM 
aKTHBHOCTH yKa3aHnwx coeaHHeHHii. . 

15 PacTBop CMecn coeaHHeHHH 31E+31Z (222 Mr, 0,41 mmoji) b 80% boahoh 

yKcycHOH KHcnoTe (5 mji) nepeMeimiBajiH b TeneHHe 12 h npw KOMHaTHOH reMnepaiype 
h o6pa6aTi>majiH, xax onHcaHO nnn coca. IE. OcrraroK oHMuann o6pamenHo-4)a30Boii 
xpoMaTorpacbHcfi (rpaaHeHT MeTaHO/ia b bo/ic, 0 ->7%). Boone ;ino<pHxibHOH cyuiKH 
6wjio nojiyneHO 79 Mr cmcch coc/ihhchhm 2E+2Z b BH^e 6ecuBeTHoii neHbi (72%). 

20 nocjicayiowaH xpn cTanjm 3 amis hj BOflbi no3BonHJia nonyHHTi, 45 Mr 
KpncTajuiHMecKoro 2Z. T. nji. 121-123°C. 'H AMP (D 2 0): 2E 7,55 k (H6. 1H), 6,28 an 
(Hl\ 1H). 4.68 m (H4'. 1H), 3.86 c (N-OMe, 3H), 3.90 nn (H5', J 5 . 4 .=2.9 Hz, J 5 . 5 ^- 
13,0 Hz. 111). 3.82 nn (H5". J 5 .. 4 .=4,3Hz, 1H), 3.28 nn (H2", J 2 .. jr =7.3 Hz, J 2 " (2 .=-19,2 
Hz, 1H), 2.92 mm (H2\ J^i-6,1 Hz, J 2V r=l,9 Hz, 1H), 1,82 a (Me-C5, 3H). 2Z 7,71 k 

25 (H6. 1H), 6.27 nn (HI', 1H), 4,65 m (H4\ 1H), 3,82 c (N-OMe, 3H), 4,08 no (H5', 
J 5 . 4 .=3,3 Hz, J 5 ,s"=-12,6 Hz, 1H). 3,80 nn (H5", J 5 ». 4 .=2,3 Hz, 1H), 3,08 nn (H2", 
J 2 "j-=6,5 Hz. J 2 .. 2 .--17,4 Hz, 1H), 2,90 mux (H2\ J 2 ., r =8,2 Hz. J 2 - 4 .=l,8 Hz, 1H), 1,84 
n (Me-C5, 3H). I3 C AMP (20% CD 3 OD b H 2 0): 2E_166,9 (C4), 159,5 (C3'). 152,0 
(C2), 139.0 (C6). 1 12.1 (C5), 84,6 (CI'). 79.8 (C4'), 62,3 (C5'), 61.1 (OMe), 33.1 (C2'), 

30 1 1,9 (Me-C5). 2Z 166,8 (C4). 159,8 (C3'), 152,1 (C2), 137,7 (C6), 1 12,7 (C5), 83,4 
(CD, 79,6 (C4'). 62.4 (C5'). 60.8 (OMe). 35.0 (C2'), 12,0 (Me-C5). m/e (FAB MS < 0) 
268 (M-H)-, (FAB MS > 0) 270 (M+H)\ Y<D: l max = 267 mm (r. 96500). 3jieMe H THbiH 
anajiH j; nafiaeHo. %: C - 44,59, 
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H - 5,93, N - 13.93; blimhchcho, %: C - 44,59, H - 6,12, N - 14.18. 
c ll H !5 N 3°5 1<5H 2 0. PeHTreHOCTpyKTypHbiH aHajiH3: KOH^opMauHOHHbic 
napaMeTpw 2Z npe^cTaBJieHbi b Ta6:i. I. TpexMepHaa CTpyKTypa IE npeacTaBJiena na 

pMC. 2. 

5 



S'-MOHOMeTOKCHTpHTHJl-S'-aUCTOKCHMHHO-l'^'-^H^eSOKCHTHMHflHH 

(32E+32Z). 

K pacTBopy cMecw 30E+30Z (460 Mr, 0,87 mmoji) b xiupumnc (5 mji) npH 
10 nepeMeuiHBaHHH npn 0°C 6mji jio6aBJieH aueTHJi xjiopwa (71 mkji, 1,0 mmoji). 
PeaKUHOHHOH cMecH najiH corpeTbca no komh3thoh TeMnepaTypw h nepe3 6 nacoB 
^o6aBHJiH HacumeHHbiH bouhmh pacTBop rHapoKap6onaTa HaTpHfl (2 mji). PacTBop 
6wji ynapen, h ocTaTOK 6biJi o6pa6oTaH h ohhuich Ha cHJimcareJie, KaK oiwcaHo juia 
30E+30Z (rpajweHT MCTanojia b jiHXJiopMeTaHe, 0 ->2%). Bbino nojiyneno 327 Mr 
15 CMecH 32E+32Z b BHjae 6ecuBerHOH neHbi (66%). ] H AMP (CDC1 3 ): 32E 7,60 k (H6, 
1H), 6.28^ (HI', 1H), 4,82 m (H4\ 1H), 3,74 m (H5' ? J 5V *'=3,0 Hz, 

J 5 , 5 „=-10,7 Hz, 1H), 3,48 wx (H5", J 5 «, 4 -2,l Hz, 1H), 3,62 jux (H2'\ J rj .=6,5 
Hz, J 2 .. t2 .--18.6 Hz. 1H), 3,13 juux (H2\ J 2 m«=7,8 Hz, J 2 ., 4 .= 1.8 Hz, 1H), 2,23 c 

(N-OCOMe, 3H), 1,37 jx (Me-C5, 3H). 32Z 7,73 k (H6, IH), 6,48 iw (Hl\ 1H), 
20 4,92 m (H4'. 1H). 3.94 jw (H5\ 1H), 3,47 jxjx (H5'\ J 5vr =U8 Hz, Js'^-lO- 4 Hz. 1H), 
3,39 xu\ (H2", J r>) -6,1 Hz, 1 T%T =-17A Hz, III), 3.18 w\ (H2\ Jr r =9,2 Hz, J 2vr =l,1 
I lz, 1 H), 1 ,94 c (N-OCOMc, 3H), 1 ,34 jx (Me-C5, 3H). 
m/e (FAB MS < 0) 568 (M-H)-. 

25 3 , -AueTOKCMMHHO-2 t ,3 , -JlHfle30KCHTHMH/lHH (3E+3Z). PacTBop CMeCH 

cocjihhchhh 32E+32Z (340 Mr, 0,60 mmoji) b 80% bootoh yKcycHOH KucnoTe (5 mji) 
nepeMeuiHBaJiM b TeneHHe 12 h npH komh3Thoh TeMnepaType h o6pa6araBajiH, KaK 
onHcaHo una coca. 1JE. Flocjie ohhctkh xpoMaTorpa())KeH Ha CHJiHKareJie (rpaaHeHT 
aueTona b jinxjiopMeTane. 0 -»50%) h jwocJmjibHOH cytuKH 6biJio nonyMCHO 110 Mr 
30 CMecH coejiHHeHHH 3E+3Z b BH/ie 6ecuBeTHOfi rnrpocKonnHHOH neHbi (62%). 

»H HMP (D 2 0): 3E 7.58 k (H6. 1H). 6,30 nT (HI*, 1H), 4,78 m (H4\ 1H), 3,98 
mi (H5\ J 5 ^ 4 '=2.7 Hz. J 5 . r =-16,0 Hz, 1H), 3,91 jxn (H5", .l 5 » j4 .=3,9 Hz, 1H), 3,50 JM 
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(H2", J 2 ". r =7.4 Hz, J 2 -,2 ,= -19,6 Hz. 1H), 3.13 aaa (H2', J 2 - ir =6.2 Hz, J 2 . 4 ^l,3 Hz, 1H), 

2,16 c (N-OCOMc, 3H), 1.83 a (Me-C5, 3H). 3Z 7.73 k (H6, 111), 6,34 an (HI'. 1H). 

5,00 m (H4'. 1H), 3,98 aa (H5\ J 5 . 4 =3.2 Hz, J 5 . r =-12,9 Hz, 1H), 3,92 aa (H5". 

J s .. 4 .=2 ( 8 Hz, 1H), 3.25 aa (H2", J r ,.=6,3 Hz, J 2 .. )2 .=-17,7 Hz, 1H), 3,10 mm (H2\ 
5 J 2 . <r =8,2 Hz, J 2 . 4 .=l,3 Hz, 1H), 1,82 c (N-OCOMe, 3H), 1,83 a (Me-C5, 3H). 

AMP (20% CD 3 OD b H 2 0): 3E 172,0 (COCH 3 ), 168,9 (C3 1 ), 166,9 (C4). 152,0 (C2). 

138,3 (C6), 112,2 (C5), 84,9 (CI'), 80,4 (C4'). 62.1 (C5 1 ), 34,5 (C2'). 19,0 (COCH3). 

1 1,9 (Me-C5). m/e (FAB MS < 0) 296 (M-H)-, (FAB MS > 0) 298 (M+H) + . Yd>: l max = 

267 hm (e 95900). 3jieMeHTHbifi anann3: HafiaeHo, %: C - 45,73, H - 5,25, N - 13,20; 
10 BbiHHCJieHO, %: C - 45,72, H - 5,43, N - 13,32. C 12 H, 5 N 3 0 6 " H 2 0. 



IJpuMep 2. CuHinej 3'-OKCUMUHO-2',3'-dude30KcmyKJieo3udoe u 
aifemoKCUMUHO-2',3'-dude30KCUHyKJieo3udo8, codepoicaiyux ifumo3un, adeuun u zyanm 
e Kanecmee nyKiieuHoebix ocHoeanuu (ua npuMepe npoujeodttbix adeuuna). 
1 5 CxeMa 2 



DMTr DMTr 




35 NawOAc 



15F + 15Z 



40 



i - peareHT ^ecc-MapTMHa; ii - rHapoKCHJiaMHH raapoxjiopHa I Py; 
iii - Terpa6yTHJiaMMOHHfl (j)TopHa / TT<J>; iv - 80% vKcycHaa KHCJioTa; 
v - AcCl / Py 
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N 6 -^HMeTOKCHTpHTHJl-5 ? .TpeT6yTMJlflHMeTHJICHJlHJI-3 , -OKCHMHHO-2 , ,3'- 
flHAe30KCHafleH03HH (34E+34Z). K paCTBOpy N (, -jaHMeTOKCHTpHTHJI-5*- 

TpeT6yTHJiiiHMeTHJ7CHJiMj]- 2 , -ae30KCHEmeH03HHa 33 (447 Mr, 0,67 mmoji) b 
jjHX^opMeTane (6 mji) npH 0°C 6bui aoSaBJieH peaKTHB flecc-MapraHa (530 Mr, 1,25 
5 mmoji ) b wxjiopMeTaHe (6 mji) h nupHjiHH (0,1 mji). PacTBopy no3BOjmjiH corpeTbca no 
KOMHaTHOH TeMnepaTypbi h nepe3 30 mmh 6wji iio6aBJieH HacwmcHHbifi Bo/mbifi 
pacTBop THocyjife<}>aTa HaTpHJi (5 mji). OpraHHnecKHH cjiofi 6bni OTnejieH, 

HaCLIlueHHWH paCTBOp THflpOKCHJiaMHHa rHflpOXJIOpHfla B ITHpH^HHe (2 mji) 6bJJI 

ao6aBJieH. h pacTBop 6wji ynapeH b BaicyyMe h ncpeynapeH c TonyojioM. K ocTaTKy 6bin 
10 ,ao6aBjieH HacwiueHHWH BO/uiwfi pacTBop rH^poxap6oHaTa mrpm (10 mji) h 
JiHXJiopMeTaH (10 mji). OpraHHMecKHH cjioh nocjie 3KCTpaKimn 6bi/i npoMbiT boaoh (2 
x 10 mji), Bbicyuien c cyjib(j)aTOM HaTpna h ynapeH aocyxa. Ilocne ohhctkh 
xpoMaTorpa^Hen Ha cHjiHKarejie (rpajweHT MeTaHOJia b anxjiopMeTaHe, co^epjKameM 
cjie^bi TpH3THJiaMHHa, 0 ->2 %) 6biJio nojiyneHo 227 Mr cmcch 34E+34Z b bhac 
15 6ecuBeTHofl neHbj (49,8%). ! H AMP (CDC1 3 ): 34E 8,18 c (H8, 1H), 8,05 c (H2, 1H), 
6,42 nr (HI', 1 H), 4,98 m (H4\ 1H), 4,03 nn (H5\ J 5vr =2,3 Hz, J 5 . f5 .=-1 1,4 Hz, IH), 
3,88 mx (H5'\ J 5 ^ 4 .=4,l Hz, 1H), 3,54 m (H2'\ J 2 .. r =7,0 Hz, J 2 » 2 ,=-18,4 Hz, 1H), 3,09 
jim (U2\ J 2 ',r=6,7 Hz, J 2vr =l,9 Hz, 1H). 34Z 8,29 c (H8, IH), 8,05 c (H2, 1H), 6,36 
jm (Hl\ 111), 4.66 m (H4\ 1H), 4,22 m (H5\ J 5vr =2,4 Hz, 
20 Js\5'=-1 1-0 Hz, 1H), 4,02 M (H5 M , J 5vr -2,1 Hz, 1H), 3.24 jxjx (H2", J 2 - r =6,0 

Hz, J 2 .. 2 .=-15,9 Hz. 1H), 3.03 turn (H2\ J 2 . ,.=8,9 Hz, J 2 .. 4 .= K6 Hz, 1H). 
m/e (FAB MS < 0) 680 (M-H)-. 

3 , *OKCMMHHO-2 , ,3 l "4H/ic30KcnaACH03HH (14E+14Z). K pacTBopy CMCCH 
25 coeiiHHeHHH 34E+34Z (226 Mr, 0,33 mmoji) b reTparHflpo^ypaHe (5 mji) npH 0°C 6wji 
jao6aBjieH 1,IM pacTBop TeTpa6yTHJiaMMOHHj? 4rropHfla b TCTparHapo^ypaHe (0,33 
mji). PacTBopy no3BOJiHJiH corpeTbca ao KOMHaTHofi TCMnepaTypu h ynapnjiH aocyxa. 
llocjic ohhctkh xpoMaTorpatjmeH Ha CHjiHKarejie (rpa^jHenT MeTaHOJia b anxjiopMeTane 
0 4 %), coaeprcameM cjiew TpH3rajiaMHHa) h ynapHBaHHa ocTaTOK 6h\n pacTBopeH 
30 b 20 mji 80% boahoh yKcycHOH KHCJiOTbi, nepeMemaH 30 mhh, ynapeH aocyxa h 
RB'dyKjibi nepeynapeu c mnyojioM. K ocTaTKy 6buia Ao6aBJ]eHa bojiu (10 mji) h 
AHXJiopMeTaH (10 mji). Boahmh cjioh 6wji OTAejien h npoMhir jinxjiopMeraHOM (3x10 
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mji). Ilocjie JiHO(|)H^H3auMH BOiiHoro cjioa no/iyneHo 64 Mr cMecw 14E+14Z b bhjic 
6ec U BeTHOH neHbi (73,5%). "H AMP (CDCI 3 ): 14E 8,29 c (H8, 1H), 8,16 c (H2. 1H), 
6,50 ot (HI\ 1H), 4,70 m (H4\ 1H), 3,96 njx (H5\ J 5 . 4 .=2,4 Hz, J 5 . 5 »=-]2,6 Hz, 1H), 
3,84 jjji (H5'\ J 5vr =4,0 Hz, III), 3,58 jut (H2'\ J 2 » ,.=7,1 Hz, J 2 ., 2 ,=-I8,7 Hz, 1H), 3,48- 
5 3,25m(H2\ 1H). 14Z8,26c(H8, 1H), 8,16 c(H2, III), 6,44 m (Hl\ 1H), 4,70 m (H4\ 
1H), 4,21 njx <H5\ J 5 . 4 .=2,8 Hz, J 5 « 5 ,=-12,6 Hz, 1H), 3,92 njx (H5'\ J 5Vr =l,8 Hz, IH), 
3,48-3,25 m (H2\H2", 2H). 

m/e (FAB MS < 0) 263 (M-H)-, (FAB MS > 0) 265 (M+H)+. y<D: l max = 260 hm 

(e 15000). 

10 S^AucTOKCHMHHO-l'^'-AH/iesoKCHaAeiioBHH (15E+15Z). K pacTBopy cmcch 

34E+34Z (82 Mr, 0,095 mmoji) b napumnc (2 mji) itpn nepeMeuiHBaHHH npw 0°C 6wji 
Ao6aBJien aueTH/i xjiopha (18 mkji, 0,25 mmoji). 3aTeM peaKUHOHHon cmcch j&nw 
corpen>ca no KOMHaTnofi TeMnepaTypbi h nepe3 1 Mac ao6aBHJin HacwmeHHufi Bo^iitm 
pacTBop i H>apoKap6oHaTa HaTpnn (1 mji). PacTBop 6liji ynapeH b BaxyyMc, h ocTaTOK 

15 6mji o6pa6oraH h ohhiuch Ha CHJiMKarejie, KaK onHcaHO hjia 32E+32Z (rpa^Hem 
MCTaHOJia b anxJiopMeraHe 0 -> 3%, coaepwameM cjieflbi TpH3THjiaMHHa). K ocTaTKy 
(60 Mr, 0,083 mmoji) b TeTpanmpo(j)ypaHc (2 mji) ripn 0°C 6biji /io6aBJieH 1,1 M 
pacTBop TeTpa6yrHJiaMMOHHH 4)TopH,aa (100 mkji) h aajiee nocTynajiH, KaK onncaHo 
una 14E+14Z . Flocne ohhctkh xpoMaTorpacfweH Ha CHJiHKarejie (rpaaHeHT MeTaHOjia b 

20 HHXJiopMeTaHC 0 -» 4 %, coaepacameM cjie^bi TpH3THJiaMHHa) cyxow ocTaTOK 6bui 
pacTBopen b 5 mji 80% bojihoh yKcycuoft khcjiotm h aajiee nocTynajin, KaK onHcano 
zuifl 14E+14Z . Ilocjie jiHO(|)HJiH3auHH noJiyneHO 9 mi- cmcch 15E-H5Z b bh/ic 
>KCJiTOBaTOH neiibi (32%). ! H AMP (CDC1 3 ): 15E 8,24 c (H8, 1H), 8,17 c (H2, 1H), 
6,48 nr (HT, 1H), 4,66 m (H4\ 1H), 3,90 (H5\ J 5vr =2,4 Hz, J 5 . 5 »=-12,2 Hz, 1H), 

25 3,80 bjx (H5*\ J 5 .. 4 .=4.1 Hz, 111), 3,67 m (H2", J 2 .. r =6,9 Hz, J 2 .. r =-18,8 Hz, 1H), 3,55 
jwx (H2\ J 2 M'=6,9 Hz, Jr 4 -l,7 Hz, 1H), 2,20 c (N-OCOMe, 3H). 15Z 8,30 c (H8, 
1H), 8,17 c (112, 1H), 6,42 w (Hl\ 1H), 4,60 m (H4\ 1H), 3,98 w (H5\ J 5 . 4 .=2,6 Hz, 
J 5 . 5 ^-12,3 Hz, 1H), 4,92 m (H5 M , J$^=4,0 Hz, 1H), 3,48 m (H2 M , 1H), 3,05 m 
(H2MH). m/e (FAB MS < 0) 305 (M-H)-, (FAB MS > 0) 307 (M+H) + . YcD: l max = 260 

30 hm(e 14800). 
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ripHMep 3. Onpedenenue npomueoeupyawit QKmuenocmu u 
uumocmamanecKOPo deucmaun e Kyjibmypax KjiemaK. 

M3YMEHME nPOTHBOBHPYCHOH AKTHBHOCTH. 

ripOTHBOBHpyCHbie HCCJieflOBaHHH, 3a HCKHIOHeHHeM HCCJiejIOBaHHH C BMH-1 H 

5 BHH-2. ocHOBbmajiHCb Ha Hnrn6wpoBaHHH BHpyc-HHiiynnpoBaHHOH 
UHTonaroreHHOCTH b KyjibTypax kjictok E 6 SM hjih HEL, KaK oiiHcauo b Schols, D., 
De Clercq. E, Balzarini. J. ? Baba, M., Witvrouw, M., Hosoya, M., Andrei, G., Snoeck. 
R., Neyts, J., Pauweis, R., Nagry, M, Gyorgyi-Edelenyi, J., Macholich, R., Horvath, L, 
Low. M., Gorog. S. Sulphated polymers are potent and selective inhibitors of various 

10 enveloped viruses, including herpex simplex virus, cytomegalovirus, vesicular 
stomatitis virus, respiratory syncytial virus, and toga-arena- and retroviruses. Antiviral 
Chem. Chemother. 1990, 1. 233-240; De Ciercq, E., Descamps. J.. Vcrhelst, G., Walker. 
R.T., Jones, A.S., Torrence, P.P., Shugar, D. Comparative efficacy of antiherpes drug 
against different strains of herpes simplex virus. J. Infect. 1980, 141 , 563-574; De 

15 Clercq, E., Holy, A., Rosenberg, G., Sakuma, T., Balzarini, J., Maudgal. P.C. A novel 
selective broad-spectrum anti-DNA virus agent. Nature. 1986, 323, 464-467. 

CoOTBCrCTByiOIUHe KyJlbTypbl KJieTOK B MHKpOJWTpOBblX KOJIHHeCTBaX 6bIJlH 

HHOKyjiHpoBaHbi co 100 CC1D 5( , BHpyca. llpH 3TOM 1 CCID 50 BHpyca 6ujio 
^ocTaTOHHbiM nnn HHcJwuHpoBaHHfl 50% KyjibTypw KJieTOK. riocjie oworo naca 
20 nepHoaa a6cop6unn ocraTOMHbiH Bwpyc 6mji y/iajieH h KJieTOHHbic KV/ibTypbi 6buin 

MHrH6npOBaHbl H MpHCyTCTBHH pa3J!HHHbIX KOHUeHTpaUHH (400. 200, 100. ... MKI'/mJI) 

Hccjie;tyeMbix coeflHHCHHW. UnTonaToreHHoe jaeficTBMe BHpyca oueHHBariocb no 
3aBepinenHio HHTonaToreHHoro npouecca b KOHTpojibHOH HHcjmuHpoBaHHOH BHpycoM 
KyjibType kjictok. 

25 MI irMBHPOBAHME BHM-HHflYUHPOBAHHOrO OEPA30BAHRH 

rHEAHTCKMX KJIETOK. 

KynbTypa khctok CEM 6bina cycncH/wpoBaHa b koh ueHTpaitHH 250.000- 
300.000 KJieTOK/MJi KyjibTypajibHOH cpeabi m MH(J)HitHpoBaHa 100 CCID 50 BHH-1 (III B ) 
hjih BHH-2 (ROD). 3aTeM 100 mkji cycneH3HH HHcjwunpoBaiiHbix kjictok 6biJiH 
30 nepenecciibi b luiaHiucT na 200 mkji, conepwaiiiHH no 100 mkji cootbctctbchho 
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pa36aBJieHHbix pacTBopoB HCCJieayeMwx cocjihhchhh. Hepe3 4 ah* HHKy6auHH npw 
37°C o6pa30BaHHe chhuhthh b KyjibTypax kjictok 6bmo H3yHCHo, Kax onHcano b 
Balzarini, J., Naesens, L., Slachmuylders, J., Niphuis, H., Rosenberg, I., Holy, A., 
Schellekens. H.. De Clercq, E. 9-f2-Phosphonylmethoxyelhy])adenine (PMEA) 
5 effectively inhibits retrovirus replication in vitro and simian immunodeficiency virus 
infection in rhesus monkeys. AIDS. 1991, 5, 21-28. 

H3VHEHHE UMTOCTATMHECKOH AKTHBHOCTM. 

UMTOCTaTHHCCKaa aKTHBHOCTL 6bina H3yneHa Kan orwcaHO b De Clercq, E., 
Balzariny, J.. Torrence, P.P., Mertes, M.P., Schmidt, C.L., Shugar, D., Barr, P.J., Jones, 
10 A.S., Verhelst, G., Walker, RT. Thymidilate synthetase as a target enzyme for the 
inhibitory activity of 5-substituted-2'-deoxyuridines on mouse leukemia L-1210 cell 
growth. MoL Pharmacol.. 1981, 19, 321-330. UnTocTaTHHecKyio aKTHBHOCTb 
Bbipa^cann. KaK KOHUcnTpauHK) coeitHHCHHH, KOTopaa yMenbuiaer hhcjio BbiacHBiiJHx 
kjictok na 50% (CC50). H3MepeHHfl hhtotokchhhocth ocHOBbiBajiHCb na 

15 MHKpOCKOnHHeCKH BHflHMOM H3MCHCHHH HOpM3JIbHOH KJieTOHHOH MOp^OJlOrHH 

(E 6 SM) hjih HHFH6HpoBaHHH HopManbHoro pocTa KJieTOK (HEL), xaK onucaHo b De 
Clercq, E., Holy, A., Rosenberg, G., Sakuma, T., Balzarini, J., Maudgal, P.C. A novel 
selective broad-spectrum anti-DNA virus agent. Nature. 1986, 323, 464-467. 

AKTHBHOCTb nPOTHB BHPYCA TEIIATHTA B. 

20 HejioBCHCCKne kjictkh 2.2.15, 3apaH<eHHbie BTE 6wjih BbmeneHbi H3 

KJieTOMHOH jihhhh HEP G2 h KyjibrypHpoBaiiu, KaK onHcano b Korba, B.E.; Guerin, 
J.L. Use of standard cell culture assay to assess activities of nucleoside analogs against 
hepatitis B virus replication. Antiviral Res. 1992, 19, 55-70. Kjictkh, KyjibTHBHpyeMbie 

B MOAH^HUHpOBaHHOH CpC/IC /Jy6ejIbK0 C ito6aBJieHHeM 4% 6blHbCH CblBOpOTKM H 0,5 

25 mM nnoTaMMiia. o6pa6aTbiBajin HCcneayeMbiMM BeuiecTBaMH b TeneHHe 9 nmu. 
KyjibTypajibnyio >KHHKOCTb mchjuih Kaambie 3 aha. Kjictkh HEP G2 h 
Heo6pa6oTaHHbie 2.2.15 kjictkh cjiywHjm b KanecTBe HeraraBHoro h no3HTHBHoro 
kohtpojih cooTBCTCTBeHHo. 3aTeM cpezia 6biJia yjiajieaa. h kjictkh JiH3HpoBaHbi. 
riojiHan BH>TpHKJieTOHHaa £HK Gbuia BbmejieHa h noflBepniyTa aHajiH3y u Cay3epH 

32 

30 6jiot'\ Hcno^b3Vfl P-MeneHyio cneuH<j)HHHyio npo6y (pTHBV nna3MHna coztcpacHT 
renoM BfB nojiHofi iuiHHbi). OnpeaejifljiH HHrH6HpoBanHe BHpycHoro penjiHKaTHBHoro 
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ZIHK-HHTepMCHHaTa b o6pa6oTanHbix KJieTKax b cpaBHeHHM c KOHTpojieM. H3y*ieHHe 

UHTOTOKCHMHOCTH COCUHHCHHH npOBOilHJIH B KJTeTKaX HEP G2, HaXOflfllUHXCfl B 

njiaHiueTe, H3MepeHneM npoHHKHOBeHHfl b kjictkh HeftTpajibHoro KpacHoro KpacHTejm. 
KjiencH 6binH no^cHHTaHbi h o6pa6oTaHbi b Tex ace ycjioBHax, hto h kjictkh, 
5 Hcno^b30BaHHbie zuih onpe/iejienHH npoTHBOBHpycHoft aKTHBHoc™. 

PejyjibTaTbi. 

AKTHBHOCTb nPOTHB BHH . AhthBMM aKTHBHOCTb CHHTe3HpoBaHHbix 
coe^HneHMfl 6bijia H3yneHa c HcnoJib30BaHHeM BMH-1 (iirraMM III B ) h BHH-2 (uiTaMM 
ROD) b icyjibTypax HeJiOBenecKHx MT-4, CEM/0 h CEM/TK "k jictok (Ta6ji. 2). 
10 CoeaHHenH* 1E : 3E+3Z noKa3ajiH Bbipa>KeHHyio aKTHBHOCTb npoTHB paBHO BHM-1 h 
BMM-2 b KyjibTypax oeroK MT-4 h CEM/0. ITpn stom aKTHBHOCTb npoTHB BHM-l h 
BHH-2 b MT-4 KJieTKax 6biJia b 10-20 pa3 Bbime, neM b CEM/0 KJieTKax. 
I^HTocTaTH necKan aKTHBHOCTb HCCJieayeMbix coejiHHeHHH 6buia b 5-15 pa3 Bbime 

MT-4 KJieTOK. HeM flJIfl CEM/0 KJieTOK. BeJIHHHHbl HHrH6HV!OIUHX KOHUCHTpaUHH /IJIH 

15 3THX BemecTB 6biJiH b 50-500 pa3 Bbime, MeM j\nn H3BecTHoro cTpyKTypHoro aHajiora 

3 * -a3H,UO-2\3 ' *ilMiie30KCHTHMHHHHa (AZT. u PeTpOBHp"). 3 , -MeTOKCHMHHO-2\3 ? - 
flHfle30KCHTHMHflHHbl 2E+2Z 6bIJIH MCHee aKTHBHbl. CoCflHHeHHfl IE, 3E+3Z TaKHce 

npoflBHJiH aKTHBHOCTb b KyjibType K/ieTOK CEM/TK", ac^huhthmx no 
THMHilHHKH!ia3e (EC 50 20 MKr/MJI H >20 mkf/m^), b to BpeMfl Kax AZT 6bIJl 
20 riOJIHOCTMO HeaKTHBCH B 3TOH J1HHHH KJieTOK. 

3 , -AUHJlOKCHMHHOnpOH3BOOTbie-2\3 , -ilHiie30KCHHyKJie03HHOB (COeflHHeHH* 

4a^e) noKa3aJiH cxo/iHbie BejiHHHHbi HHrnGnpyioiHHX KOHueHTpauHH, 

3*-()KCHMHHo-2\3 , -,aHAe30KCHHyKJieo3H^bi, cofleprcaiune ^pyrwe npnpoflHbic 
HyK/ieHHOBbie ocuoBaHHfl (coejiHHeHHfl 11E+11Z , 14E+14Z . 15E+15Z ) TaKKe 
25 noKa3ajiH aiiTH-BMM aKTHBHOCTb b CEM kjictkzix. xoth h MeHbiuyto. neM IE h 3E+3Z. 
CoeflHHeHHH 1 1E+1 1Z 6biJiH CTOJib ace aKTHBHbl b KyjibType CEM/TK" kjictok, KaK h 
CEM/0 KJieTOK (EC50 16-19 mkiVmji h 58 mki7mji cootbctctbch ho ) , hto 

IIOOTBep>K/iaCT. MTO HX aKTHBHOCTb He 33BHCHT HJTH MaJlO 33BHCHT OT 
BHyTpHKJICTOHHOrO (J)OC^OpHJTHpOBaHHH. KaTaJlH3HpyeMOrO THMHilHHKHlia30H. 



30 



/ 
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AKTHBHOCTb nPOTHB Bfir . 

AHTHBnr aKTHBHOCTb CHHTC3HpOBaHHbJX COCUHHeHHH 6bIJia H3yHeHa C 

ncnoJib30BanHeM Tpex nrraMMOB Bnr-1 h nerupex urraMMOB Bnr-2 b KyjibTypax 
E^SM h HEL kjictok (Ta6ji. 3). CoeflHHeHHe IE noKa3ano BbipaxceHHbie 

5 HHrH6HTOpHbIC CBOHCTBa B OTHOUieHHH pflfla UiTaMMOB Bill -1 (EC 50 0,4-1.3 MKr/MJl) 
H HeCKOJIbKO MeHbUiyK) aKTHBHOCTb B OTHOUieHHH B11F-2 (EC 50 0,5-1 1.0 MKr/MJl). 

CoeaHHeHHe IE h 3E+3Z 6bMH MCiiec TOKCHHHbi juia kjictok, b KOTopwx H3ynajiacb 
aHTHrepneTHHecKaa aKTHBHOCTb (> 400 mkiVmji h 400 mik/mji cootbctctbchho). HeM 
ACQ b 5-(E) 6poMBHHHJi-2'-^e30KCHypH/iHii (BVDU) (>400 mki/mji h >300 mik/mji 
i 0 cooTBeTCTBeHHo) (Ta6ji. 1 ). 

S'-AUHJIOKCMMHHOnpOHSBOilHbie^'^l'-ilHiieSOKCHHyKJieOSH^OB 

(coc^HHeHHM 4a-4e) noKa3ajm cxo/wbie BejiHHHHbi HHrH6HpyK)iUHx KOHuempauHM. 

Coc/ihhchhh 1JE h 3E +3Z OKa3ajiHCb h eaKXH b hwmh no othohichhk) k 
uiTaMMy Bnr-1 (TK") (B2006), aeijwuHTHOMy no THMHjXHHKHHa3e, a coeflHHeHHH 
15 2E+2Z ko BceM H3yHeiiHbiM urraMMaM Bnr, 3a HCKjno i renneM nc3HanHTejibHOH 
aKTHBHOcra k uiTaMMaM Blll-1 (KOS) h BFir-2 (Lyons) n HEI. K.ieTKax. c 

BeJIHHHHaMH KC 50 50 MKr/MJl H 35 MKI'/MjI COOTBeTCTBeHHO. 

AKTHBHOCTb nPOTHB BHPYCA TEnATHTA K . Akthbhoctl 
cocahhchhh IE npoTHB BfB Gbuia H3ynena b KyjibType nejiOBenecKHX kjictok 2.2.15. 
20 3apa>KeHHbix BIT>. Coe/WHeHHfl IE h 4a uoKa3ajiM 3HaHHTejibHyio aKTHBHOCTb 
npoTHB BHpyca renaTHTa B c EC 50 0,25 MKr/MJi h 1,5 MKr/MJi cootbctctbchho, 
HHrn6Hpya BHpycuwH pennHKaraBHbiH JJHK-h HTepMe,iiHaT b cpaBHeHHH c KoiiTpojieM 

H He IipOHBHJIH UHTOTOKCH4HOCTH flO KOHHeHTpaUHH 50 MKI'/MJI H 200 MKr/MJl 

cootbctctbchho (Sl>200). 3 , -OKCHMHHO-2\3 , -WAe30KCHHyKJieo3Hiibi, coiiepwaiuHe 
25 npyrne npnpoOTbie HyKJiCHHOBbie ocHOBaHHS (coenwHeHHH 11E+11Z . 14E+14Z h 
17E+17Z ) TaKH<e noKa3aria aKTHBHOCTb npoTHB BrB c HecKOJibKO mchi>luhmh 

BeJIHHHHaMH EC 50 10 MKr/MJl. 10 MKr/MJl H 7 MKr/MJl COOTBeTCTBeHHO. 



AKTHBHOCTb B OTHOUIEHHH JIPYrHX BMPYCQB HccjieayeMbie 

COCtfHHeHHfl He npOHBHJIH aKTHBHOCTH H UHTOTOKCHHHOCTH npOTHB pflfla ZIHK- H PHK- 

30 BHpycoB. a HMeiiHo: coxsackie virus, poliovirus, parainflucnza-3. reovirus-1. sindbis. 
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semliki forest, cytomegalovirus b pa3JiHHHbix Kyjivrypax kjictok (E 6 SM HeLa, Vero. 
HEL). CoejiHHeHHa IE. 3E+3Z, a TaKwe HeKOToptie coenHHeHHH cTpyKTypw 4 
noKa3aJiH HH3KyK> aKTHBHocTb npoTHB varicella zoster virus, c BejiHHHHaMH EC 50 20-50 

MKr/MJl. 

5 

UHTOTOKCMHECKHE CBOHCTBA . flaHHbie H3yneHHH uhtotokchhcckoh 

aKTMBHOCTH nOKa3blBaK)T, HTO COeflHHeHHfl no HaCTO^UjeMy H306peTeHHK) JIBJWIOTC5I 

yMepemio tokchhhlimh juia KyjibTyp kjictok CEM/0 h MT-4 h MajioTOKCHHHbiMH b 
OTHOuieHHM E 6 SM HEL h KyjibTyp kjictok HEP G2. 

10 

TaKMM o6pa30M: 

-S'-OKCHMHHO^'J'-^H^eSOKCHHyKJieOSHAbl IIOKa3bIBaK)T 3HaHHTejlbHyK) 

axTHBHOCTb iipothb cjieayiomHx BHpycoB: BHM-1 h BMM-2, BHpyc renaTHTa B, BFir-1 
h Bnr-2, conocraBHMyK) c aKTH bh ocTbK) coewHeHMH, Hcnojib3yeMbix b MejiHiiHHe 
15 njifl TepanHM naGojieaaiiHH. BbnbiBaeMbix 3thmh BHpycaMH; 

- cocawHeHHe IE abjihctch nepBbiM npHMepoM HyKJieo3n/iHoro auajiora, 
noKa3biBaiomero aKTHBHOCTb npoTHB Tpex pa3JiHHHbix KjiaccoB BHpycoB (PMEA 
aKTKBeH npoTHB BHM h Bni\ ho HeaKTMBeH b othoiiichhh BHpyca renaTHTa B; 3 TC 
aKTHBeH npoTHB BHH h BHpyca renaTHTa B, ho neaKTHBCH npoiHB Blir); 

20 

-O/UIHM H3 MCX3HH3MOB B03HHKHOBCHHH pe3HCTeHTHOCTH K aHTHBMM 

HyKJieo3H^HbiM anajioraM h, b h3cthocth, k AZT aBJineTca noTepa cnoco6HOCTH 

HOOTepraTbCfl <})OC(j)OpHJTHpOBaHHK) HenOBeHeCKOH THMHiIHHKHHa30H b KJieTKax, HTO 

HCKJiKDHaeT hx flajibnenmee nocjiejiOBaTeJibHoe npeBpameHHe b skthbhuh HyKJieo3H/t- 
25 S^TpH^oc^aT. MacTHHHoe coxpaHeHne aHTHBMM aKTHBHocTH b CEM/TK* KJieTKax 

THMHHOBblMH 0KCHMHH0-HyKJie03HflaMH IE H 3E+3Z H npaKTHHCCKH nOJIHOe 
COXpaHeHHe aKTHBHOCTH UHT03HHOBbIMH IiyKJie03HaaMH 11E+11Z KOCBeHHO 
CBH/teTCJIbCTByCT 06 OTJIHHHflX B HX MexaiIH3MaX AeHCTBHfl 110 CpaBHCHHK) CO 

CTpyKTypiibiMH aHajioraMH, mto mohcct no3BOJiHTb H36c>i<aTb npo6jieMbi kjictohhoh 

30 pe3HCTeHTHOCTH npH XHMHOTCpanHH 3 ' -OKCHMHHO-2\3 '-flH/ie30KCHHyKJie03H/iaMH. 

- Hanoojiee aKTHBHbie coenHiieHHH b cootbctctbhh c HacToamHM 
H3o6pcTeHneM - IE, cro aneTHJibHbie npoH3BOAHbie 3E+3Z abjuhotcs chhtcthucckh 
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jierKO flOCTynHbiMM coeiiHHeHHflMH. TaK. 1E_ cwHTe3HpyeTC5i m THMHiiHHa b 3 cTajxwi 

C HeOnTHMM3HpOBaHHblM CyMMapHbIM BblXOflOM 63%. 

Ta6jiHixa 1 . KoH^opMaunoHHbie napaMeTpw aHajioroB IE d h 2Z a b cpaBHCHHH 

C THMHAHHOM " H AZT °. 



CoenHHeHHe 


IE 


2Z 


AZT 
MOJieKyjia 1 


AZT 
Mojieicyjia 2 


dThd 


KoH(})OpMaUHfl OTHOCHTeJlbHO 
CBH3HNr-Cl* 


anmu 


anmu 


anmu 


anmu 


anmu 


X(04'CrN1C2), (°) 


-1 1 8,1 


-118.9 


-125,4 


-172,0 


-139.4 


P. 4>a30BbiH vroji 
nceBjioBpameHMM. ( u ) 


115.6 


147.7 


173.3 




187 8 


i ^ i v 4 u i\ w ri ivi clj 1 13 n cm 

aMJiriHTyiia 

nceBiiOBpaiijcnHfl). (°) 


25 7 


31,2 


32 4 


36 3 


37 8 


KoH(J)opMauHfl (J)ypaH03Horo 

UHKJia 


CV-3K30/ 
04* -3H00 


CY-3K30l 

CT-ondo 


C2-3Hdo/ 

Cy-3K30 


C2'-3Hdol 

Cy-3K3U 


CT-3Hdo! 

CY-3K30 


K0H(J)0pMaUHfl OTHOCHTeJlbHO 

CBH3H C4'-C5* 


tow 


POIU 




mpanc 


mpwu 


y^CWCS'C^Cy), (°) 


43,1 


48,8 


50,8 


173,5 


172,8 



5 J 3KcnepHMeHTajibHo nojiyneHHbie napaMeTpbi: 



0 napaMeTpbi B3HTbi cootbctctbchho H3 Young, D.V.: Tollin, P.. Willson, RR. 
The crystal and molecular structure of thymidine. Acta Cryst. 1969. B25, 1423-1431.; 

TypcKan. F.B.: Uamcmia. E.H.; CKaimiOBa. H.B.; KpaeBCKHH. A.A.; JlHHXieMaH. 
C.B.; Ctpvmkob. lO.T. PcHTrenocTpyKTypHOC HccjieaoBaHHe cnenHcJwqecKoro 
10 Hnrn6HTopa oopaTHOii TpaHCKpHrrra3bi - 3'-&3Hjio-2\3\aiue30KCHTHMHiiHHa. }\ok:\. 
AKixn. HayK CCCP. 1986. 291. 854-859. 
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FIpOMbllllJieHHafl npHMeHHMOCTb 

HacTOHUiee H3o6peTeHHe npHMeHHMo b cJ)apMaueBTHHecKoii npoMbiiuJieHHOCTH 
nnn nojiyneHHfl n3BecTHbiMH b opraimHecKOH xmmhh McrojaaMH hobmx npovnBOflHbix 

5 3-OKCHMHHO-2,3'-ilHiie30KCHHyiGie03H < aOB, 06jia^aiOUIHX npOTHBOBHpyCHOH 

aKTHBHOCTbK) UIMpOKOFO CneKTpa 4CHCTBHH B OTHOIIieHHH BHpyCOB HMMVHOZiecj)HUHTa 

HCjiOBeKa (BHH). npocToro repneca (BUT) h BMpyca renaTHTa B (BfE). 
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(DOPMYJIA H30BPETEHH51 
3 '-Okchmhho-2 1 ,3 1 -Anae30KCHHy K jieo3HAbi <j>opMyjiw : 
5 HO B 



10 



15 




Nw^OR 

20 



r\ae B - He3aMemeimbiM hjih 3aMemeniii>iM thmhh-1-hji, ypaunji-1-nji, 
UHT03WH-1-HJ1, aaeHHH-9-Hj] h ryaHHH-9-HJi, a R - CpCe ajiKHJi hjih Cj-C6 auHji. 

25 



WO 97/49717 
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1/2 



10 



15 



20 




N/vwOR 



IE. B=Thy R=H 
2E+2Z. B=Thv R=Me 
3E±3Z.B=Thy R=Ac 
4E±4Z.B=Thy R=Alk-C=0 
Alk= Et (4a); Pr (46); iPr (4b); 
25 tBu^CsHn^CfcHj^) 

5E+5Z . B=Thy R=H (p-L-aHajior coea. I) 
6E+6Z . B=Thy R=Me (P-L-aHajior coca. 2) 
7E+7Z . B=Thy R=Ac (p-L-aHanor coeji. 3) 
8E+8Z . B=Ura R=H 
30 9E+9Z . B=Ura R=Ac 
10E+10Z. B=Ura R=Me 
11E+11Z . B=Cyt R=H 
12E+12Z . B=Cvt R=Ac 
13E+13Z . B=Cyt R=Me 
35 14E+14Z. B=Ado R=H 



15E+15Z . 
16E+16Z . 
17E+17Z . 
18E+18Z . 
19E+19Z . 
20E+20Z . 
21E+2IZ . 
22E+22Z 
23E+23Z . 
24E+24Z . 
25E+25Z . 
26E+26Z . 
27E+27Z . 
28E+28Z. 



B=Ado R=Ac 
B=Ado R=Me 
B=Gua R=H 
B=Gua R=Ac 
B=Gua R=Me 
B=5-Et-Ura R=H 
B=5-Et-Ura R=Ac 
B=5-Et-Ura R=Mc 
B=5-CF 3 -Ura R=H 
B=5-CF 3 -Ura R=Ac 
B=5-CF 3 -Ura R=Me 
B=5-I-Ura R=H 
B=5-I-Ura R=Ac 
B=5-I-Ura R=Me 



Phc. 1. HeKOTopwe cnHTC3npoBaHHtie 3'-okchmhho-2\3'- 

AHfle30KCHHyKJieO3Hflbl (CMeCb E H Z-M30MepOB) 




Pmc. 2. TpexMcpHan crpyKTypa HyKjieoauuHbix auauorou IE m 2Z 
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